by CHARLES S, FRIEDMAN

The Stock of Automobiles in the United States

Its Size and Yalue in the Postwar Period

THIS article presents newly devel-
oped estimates of the stock of passenger
cars in the United States measured in
both units and values. The valuation
of the stock is in terms of original
(historical), current year, and constant
dollar costs; the current year values are
also estimated by utilizing used ecar
market prices. Values are shown on
both a “gross” and a “net" basis. The
gross stock assumes no reduction in the
value of assets however old or obsolete
they may be so long as they remain in
service. The net stock attempts to
account for the decline in the value of
assets during their lives. Because of
the uncertainties as to the exact pattern
of decline in auto values as they age,
several allernative assumptions con-
cerning depreciation rates have been
used in the estimation of net stocks.
This project is one of several under-
taken by the Office of Business Eco-
nomics in connection with an inter-
departmental study of economic growth
in the United States. The ultimate
goal of this particular project is to
provide data on the stocks of all durable
goods in the hands of consumers, with
the expectation that such data will
contribute to the analysis of consumer
demand, economic growth, and national
wealth. The present article presents
estimates of total auto stocks; further
study is needed to determine the dis-
tribution of ownership among con-
sumers, business, and government.

Stocks of Cars in Units

The new series provide end-of-year
estimates of the total number of passen-
ger cars in (highway) use in the United
States: Conceptually, cars in dealers’
inventories are excluded. Although it
wae possible to exclude dealers’ inven-
tories of new cars from the estimates,

available data did not permit the com-
plete elimination of dealers’ inventories
of used cars. Used cars in dealers'
stocks are included to the extent that
they are registered, but the overesti-
mate on this account is probably small
beesnse dealers’ total nsed ear stocks
are typically sbout 3 percent of the
total stock of ears. Thus, in the
measures presented here, & new car
once marketed remains in the stock
until it i=s serapped or otherwise with-
drawn from registration.

To derive the yearend estimates of
unit stocks, survival rates are applied

to previous purchases of new cars
{both domestically produced and im-
ports) for use in the United States, and
the numbers of surviving cars of each
vear's vintage are summed.

The number of new car purchases
used in this article is based on informa-
tion developed for the measurement of
the auto component of the gross na-
tional produet.” The year-to-year

L. The unit purchases dnd, as noted below, Lhelr prices in
current and eonstant dollars are completely consistent with
the newly rovised dats an the auto gross product shown in
tuble 16 in the Bunver of CURRENT Busivess, August 15905,
The sstimation of new cor purchases is deseribed in the
appemdix.

Stocks of Avtos

« Groneth of anto stocks slncer from [955 to PR than i earlive postvar period

o Pligerin i nel stovks, T955-1096]

willians af Carm [ratio weale)

Billlans of Constpnt 1958 Dallors (reils wolbs)

100 ]
s UNTS ao0l VALUES
ol Value of
Gmss Stocks
4 Valoe of Met Stacks
a0+ \ 100
StraightLine Depreciatios
Stock in Unils it
8O
an
m- [
0
10
0
5-
AN Y o T I Y Tt [ L T o I (W o 18O R e N s (A (G U PO I R TR R i Y ] S
1946 48 50 52 54 56 S8 a0 A2 A4 1946 48 30 52 5S4 56 5B 4D A2 b4
End ol Year

Uoh Dapanmind of Conmarce, Sfficr of Sudian Eooncracy

- it

b



22

survival rates of cers of each model
yanr were devived fram R.L. Palk
Company dats on reregistrations.?

Trerds in wnit stocka

At the snd of 1964, the aute stock
toteled 66 million ears and was morse
then 2¥ times the stock of 28 million
cars o6 the end of 1948, The 1otal
pumber of ¢orz in 1se has incressed
continnongly sinca the end of Warld
War II es new car purchases have
exceatded serappage ench Fear.
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Althongh the increase in the number
of eprs hns been uninterrypted, the
rate of growth has tended to decline
over the postwar perivd. (See table 1
and chert 6.) From tha end of 1944
to the end of 1950, the number of cars
rose to 36 million, n growth rete of 8.5
percent: per vear. From 1880 through
1955, o honner year dor new car sales,
ths nverage yearly rate of gain dectined
to about & percent. The growth rate
fall to just under 4 percent in tha 1955
60 period, ond since 1940, it has fallen
further toc o rote somswhat obove 3
percent.

Yalue Measures of the Auwto
Stack

[Inlika the unit measures of the suto
stock, the value measures presanted
here do not assume that nll cars are the
same. The valuss nre ndjusted to
reflert the fact that passenger cars
marketed in different years contain
different mixtures of makes and of
models within makes, and voeryiog
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amounts and types of extra equipment.
In the walue meosures, units ore
weighted in proportion to their relative
rolues.

As noted anrlier, thers are saveral
alternative methods of voluing the
stock so far as price level is concerned.
First, cars in stock may be valvsd ab
origingl (historicel) prices, s procedure
generally vead by business in the
balance sheet reporting of fixed nssets.
This method adds together assets priced
in dollass of different purchasing power.
Secendly, valuation mey be made in
terma of prices prevailing in o selected
base pariod to gbtain a constant dollay
mensnre of the stock. Thirdly, the
stock may be valued in current dellars
by edjustiment for changes in the price
level of new cors from the year ol por-
chase to the year of stock teking.
Al of the sbove valuation mathods can
be presentsd on a grosa or & neb basia.
An alternctive current dollar measure,
applicabla only to net stocke, uses prices
on the secondhand car market to value
the stock.
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Table 2 —Gross Values of Automohile
Stoeks, 1
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Calculation of stock values

All of the stock walue series ghown
here are determined by multiplying the
number of cars in each age group
{(ghown in table 1) by the average unit
vialues appropriate to the desired stock
concept. There are three basic statis-
tical series that yield all the appropriate
average unit values. Two of them are
applicable to both gross and net stock;
the third is applicable to net stocks only.

The first series is the average unit
cost to the final user of new cars (in-
cluding installed extra equipment) pur-
chased in the United States. This
series, which is more fully deseribed in
the appendix, has been estimated for
use in the suto product in order to
translate the available data on retail
dealers’ unit sales of new autos into
dollar values.

The second basic series, used in the
auto product as a “deflator” of new car
purchases, is an index of retail prices
of new cars, This index is based in
large part on the new car component
of the Bureau of Labor Statistics’ Con-
sumer Price Index, which adjusts col-
lected price quotations in an attempi
to maintain & constant mix of ears and
a reasonably constant equipment and
quality content over time, In conjune-
tion with the first series (average unit
vilues of new cars), this index makes

SURVEY OF CURRENT BUSINESS

possible the measurement of average
unit values in constant dollars.  When
the averape unit value of new cars for
each year is divided by the price index
(1958 =100) for that year, the resull is
# unit value in 1058 dollars. This
caleulation makes appropriate allow-
ances for changes through time in the
mix of brands, models, optional equip-
ment, and accessories, Since the price
index is based on cars of fixed specifica-
tions, quality improvements that have
incrensed the average unit values of
cars are included in the valuation in
1858 dollars® Thus, quality changes
that do not change costs to the user are
not reflected in the constant dollar
series.

The price index is also used in de-
riving the average unit values required
for the measurement of the stock in
eurrent dollars.

4, A discussion of the technbques nnd problems in adjust-
ing metomaobile priee indexes for quality ehanges 8 presented
In the Monthly Laoler Fevlew, May 1961, pp. 822421 A
eritlgue of thg BLE pricg index and pn geonometric analysis
of the efTeets of quality ehanges on the sutomabile price index
appeared in Btaff Paper 3 of Gorermment Price Statistier
(Henrings beforg the Snbeommiltey on Eoonmmic Statistics
of the Joint Economie Committes, January 24, 1961).
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The third basic series, whose deriva-
tion iz deseribed in the appendix,
meagures average unit values of ears
of different ages on the used ear market.

Gross and Net Stocks of Autos

The gross value of the passenger car
stock assumes that there is no reduction
in the value of cars through time as
long as they remain in use. Gross
stocks at the end of a given period are
obtained by valuing each existing car
at its undepreciated value.

The net stock estimates attempt to
measure the economic value of the
gervices remaining in the stock. This
is done by making allowances, pri-
marily through depreciation procedures,
for wear and tear, which gradually
exhaust the services embodied in the
original purchase, as well as for
obsolescence,

Alternative depreciation methods

There is no single method of depre-
ciation which can be used to reflect
the derline in the value of cars as they
age, In this article, four methods,

CHART 7
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which probably cover the likely range
of depreciation are used: straight-line
depreciation and three variants of the
declining-balance metnod, The
gtraizgnt-line metnod lowers the value
of & car by a fixed number of dollars
each year during its estimated average
service life. The declining-balance
method applies fixed annual percent-
ages to the balance remaining at the
start of each year. The straight-line
method involves setting aside for de-
preciation of a given asset equal abso-
lute amounts but increasing percentages
of the value remaining at the beginning
of each year. The declining-balance
method employs & constant rate, which
results in deelining absolute amounts of
depreciation,

The net stock estimstes in this
article were obtained by depreciating
the average unit values (in both cur-
rent and constant dollars) over the
lives of cars of each year of original
sale, multiplying these average values
by the number of cars of the correspond-
ing vear in the stock, and adding the
products for all years.

T e TR R e ey
Net Stocks of Autos in Current Dollars
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Average unit values depreciated by
the straight-line method are reduced by
10 percent of the new car value in each
successive yearly estimate, since the
available data suggest that the average
service lives of different model passenger
cars in the postwar era have clustered
around 10 years. The declining-balance
estimates used here apply depreciation
rates of 20 percent, 25 percent, and 30
percent to the average unit values at
the beginning of each year. These
rates are used because the behavior of
prices in the secondhand car market
suggests that the depreciation of the
car stock is 20 percent to 30 percent.
In each series, depreciation iz halted
when a car is about 98 percent depre-
ciated ; the remaining value (about $50)
is charged off when the car is withdrawn
from the stock.’

The restrictions on automobile use
during World War 11 created a speeial
valuation problem in the development
of net stock figures using the assump-
tions of depreciated cost. Because of
the restrictions, most cars were driven
at less than normal rates throughout the
war years. To deal with this exeep-
tional situation, it was arbitrarily
assumed that during the years 1042
through 1945, cars depreciated at only
one-half the annual rate used in other
Fears,

Market value of auto stock

Several alternative measures of net
stocks, based on varying assumptions
regarding depreciation, have been men-
tioned thus far. These measures are
necessarily approximate, However, in
the case of automobiles, there is an
extensive market for used cars, for
which there exists a detailed set of
published used car prices. These
prices, which indicate how the market
views the loss in value as a result of age
and obsolescence, provides an alterna-
tive method of measuring net stocks,
It should be noted, however, that while
used car prices are affected mainly by
the age of cars, they are also sensitive
to such factors as changes in supply,
demand, and eredit conditions,

The market value of the stock {or a
riven period is obtained by multiplying

4, A small pumber of used car dealers, when asked, said

that they rarely sald o car saitable for highway use for less
thon $50

Ovtober 19065

Table 3.—=Net Automobile Spocks in Con-
stant Dollars by Method of Depreciation,
T946=64
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the existing stock in each age class by
its average unit value on the used car
market at that time, and then summing
the products,

Postwar Changes in Stock

At the end of 1964, the gross value of
the passenger car stock in constant
{(1958) dollars amounted to $188 billion,
more than three times the value in 1946,
1t will be recalled that stocks in units
were 2% times larger over the same
period. The gross value of the car
stock in constant dollars grew more
rapidly than unit stocks because of
increases in the average amount of
equipment and accessories per car and
those quality improvements that added
to the value of cars. The effect of these
factors was tempered by a growing pro-
partion of generally smaller and rela-
tively lower priced cars in the stock
from the midfifties to 1964.

Although the real gross value of the
stock rose without interruption during
the postwar period, the rate of growth
tended to decline, and the trend gen-
erally paralleled the trend of the stock
measured in units. (See tables 1 and
2 and chart 6.) However, after 1955
the rate of growth in stocks declined
more rapidly when measured by the
real gross value than by units, as the
proportion of lower priced imports and,
starting in 1950, the proportion of
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domestically produced compacts in the
stock Tose. This davelopment partly
offset the tréend towerd lorger amounts
of aquipment per unit. The rota of
growth of the real gross valus of the
stock from 1955 to 1984 has been only
4 percent, in contrast & an averags
yearly growth rate of 8 percent from
1950 to 1955 and over 11 pereent in
the enrly postwar yaars,

The per capita grosa value of ears in
the stock in aonstant (1458) dollars was
$072 ot the end of 1984, more than twice
the 1046 fipurs of $417. Most of the
merease had taken place by 2955, when
the average per capita gross value was
§700. Trends in per capitn gross values
were generally similar to trends m the
number of cars per capita.

The grose value of the stock in current:
dollars grew considerably fnsier than
the constont doliar walue untid 1959
ond slightly slower from 1950 to 1984,
The differences in ths trends reflect an
inerease of more then 70 pereent in the
price of new cars in the first period and
8 price desline of sbhout 2 peromt in
the second period.

Expansion of net atto stocks

The net stack ol passenger cars in
conetent (1958} dollers Gotoled %04
billion at the end of 1964 when com-
puted on a straightline depreciation
bosis, assuming an average service life
of 10 years, The computations, based
on the declining-bolance method,
yielded sstimates of 378 bilhon at a 20
percent rate per annum, $68 billion at &
25 percent rote, and $56 billion ot &
30 percent rate, (See table 3 and chort
6.} These relative pesitions of tha
stotk, measured by varying dechning-
balance rnkes, held throughout tha
postwar period.

Bocauss of the abnormally low net
value of the stock at the end of World
War II, caused partly by the very
bigh proportion of older tors in the
atoek Bll constent dollar net stock
valuez for the whole postwar period
expanded more thpn the satork in
gither wnits or qonstant dollor gross
walues, It should be borne in mind
tiat net stock valuea ars significantly
nifected by the age composition of the
stock while constent dollar gross stock
and the stock in units are not.

SUBRVEY OF CURRENT BUSINESS
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Table 4.—MNet Changes in the Yalue of Automobile Stoeks, Yalus of Mew Car Sales and
Brepraciation,! 1947=54
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B.eal net stocks also prew more un-
svenly than either stocks in units or
Teal gross stoclks. (See toble 3 and
thart B6) From 1950 to 1958, the
expansion of stonlss messursd on & net
baziz slowed mueh mors than the
growth of stockz measmired in units or
on o gross hasiz, and in the following
f yenrs, net stock wvaluss flaetuated
without any apparent frend. Net
stocks gained more than gross or unit
stocks after the 1961 recession as new
car purchases rose substantially,

The valie of new car purchases
during the 1948 and 1961 recessions
{zee table 4) wos generally less than
the reductions in the net values of the
stock dus to dsprecistion and serap-
pege, so that net atock values declined
in these 2 years. (See chart 7} As
noted savlier, the number of new cors
sold in thesa and other postwar yeors
exceaded the number scrappad.

The differences in frends between
rea! valuzs and current values cansed by
chenges in the prics level of new auto-
mobiles have baen noted in the discus-
gion of pross stock trends. As with
groas stocks, the prowth of net stocks
wne substontislly preater in ecurrent
vilues than in real values hefors 10569
and somawhal slowey thersaftar.

Net stocks based on used cor pricos

. Tha market value of the automobils
gtock, about $77 billion at the end of
1964, wiz close to the current dollar

velue boaod on o declining-balance
depreciation of 20 pereent, but for other
yonrs, these two estimates wera not o
duse, Incontrast to the rather smocth
trend of stocks besed on deprecinted
cost, the generally upward teend of the
used cear market value of the atock has
oftens baen interrupted by plasssus and
declines. (See toble 5 and chmt 8.}
The irregularity in movement has re-
flacted, primarily, Auotuations in wsed
car prices. Used car pricss, moraover,
have frequently moved eontrasyelically.
They have usually declinad while new
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car sales have risen, because new car
sales ordinarily provide dealers with a
supply of used cars from trade-ins.

In 1958 and 1961, for example, new
car sales were abnormally low, and the
value of net stocks, based on depre-
ciated cost, generally fell as deprecia-
tion exceeded additions to stock. In
contrast, the market value of the stock
rose in both years because used car
prices increased. Divergent move-
ments also oceurred in 1949 and 1960,
when used ear prices and the market
value of the stock declined while new
car sales and net stock measured by
depreciated cost roze,

Sinee 1961, used car prices have risen
despite large sales of new ears. This
price rise has contributed significantly
to the substantial ineresses in the mar-
ket value of the stoek.

The above table summarizes average
annual rates of growth in the various
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measures of auto stocks for the entire
postwar period and selected subperiods.

Ratios of net to gross stocks and mean
age of stock

The relative trends in the real net
and gross values of the stock are made
clearer by examining changes in the
ratios of net to gross stocks over time,
The ratios reflect the extent to which
future services purchased by the original
expenditures remain intact, assuming
that the depreciation is a reliable indi-
cation of the value of services consumed
and the purchase price an adequite
measure of the services originally
bought.*

The ratios at the end of 1964 were
(.50 for the stocks depreciated on a
straight-line basis, and 0.41, 0.35, and
(.30 for the three variants of declining-
balance depreciation (20 pereent, 25
percent, and 30 percent respectively).
Identical ratios are found whether the
data are examined in constant or in
current prices since a single series of
price indexes was used to adjust the
current stock values to constant dollar
values,

The net to gross ratios were abnor-
mally low at the end of World War I1.
(See chart 9.) The rapid growth in the
ratios in the early postwar years was
the result of the substantial addition of
cars with a high proportion of unde-
preciated value to the stock. Most
ratios came close to their maximum
values by the end of 1950. From 1950
to 1955, the ratio of the siraight-line
depreciated stocks increased further
(from 0.52 to 0.57), while the ratios for
the other stock series first declined and

1946 48 S0 52 54 56 58 60 6F &4
End ol Year
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B Bon “"Expunsion of Fixed Huoslness Coplial in the Uniged
States,” November 06230nvEy, pages 17-18, for an ex pandsd
isenssion of the amalytleal mses of these measures,
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then recoverad to 1950 levels. After
1955, all ratios declined until 1961 as
the gross stock increased while the net
stocks did not. This differential move-
ment in the two stock measures came
about because the moderate growth in
the number of cars in stock, while in-
creasing the gross stock, was only suf-
ficient to offset depreciation charges
applicable to net stocks. The ratios
moved upward after 1961 as new car
sales increased appreciably.

The mean age of cars is an alternative
measure pertaining to the age distribu-
tion of the stock. At the end of 1964,
the mean age was about 5% years, only
slightly lower than in 1961 and much
higher than the 4.8 years in 1955,
a postwar low. For the postwar period,
the mean age was highest in 1946—
almost 9 years—and in 1950, the mean
age was more than 6 years.  (Seechart 10.)

Trends of the stock of late model cars

The proportion of the etock aceounted
for by younger cars may also serve as an
indicator of the relative “newness" of
the antomobile stock. The proportions
of these late model cars, whether maeas-
ured as cars less than 2, 3, or 4 years
old, to the total stock declined through

the fifties, except for a short-lived
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upturn in the midfifties astributoble
to the record sales of new cars jn 1955.
The low point wae reached in iDGE.
Since then, the proportion of late
model cars hes incressed substantially
shd hes contributed to the modecate
incrensa noted earlier in the net to
gross ratios nod to the slight decline in
BYETAES AED.

The relative impoertance of the lnte
model stocks vories with the stock
concept involved. Cars Jess than 2
years old usuaily nccount for 20 io 25
percent, and cars less thon 4 years old
for 40 to 50 percent, of the stock in
units or of gross stocks in constong
doliars. In the case of the nei stock
values (derived by n 25 percent declin-
ing-belance depraciation}, cars less than
2 years old vepresent more than holf of
the stock, and cars lesa than 4 yenrs old
maks up about four-fifths.

Altliough total stacks hove exhibitad
fairly emooth frends, stocka of recent
modele bove Ructusted considerably.
{Sen table 6) Since these series are
asgpatinlly 2-, 3-, and 4-year moving

SURVEY OF CURRENT BUSINESS

totals of sales, the expansions and con-
tractions are largest when oniy cars less
then 2 years ¢ld are included.
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